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] 

Ht; i -5 \zm%^^^^^<D^m\zm^^rix\^^^:i 

mmMm.'^nm<D^mzmt^xo \zm^^nx\.^^ z. 
t ^if^WLtr^m^m 1 Tbmm^m 3 lam© y^^A-y 

t mmw-mitm± izm^Lftmmmmt ^amw \z 

mm^)Bim±.\zmmmm^mm^m^-t^jLmt, 
n^mmzmmmmn.®,^mmt^tth\z. mt^mm 

^'--y^r^xmt. 

mt. 

mifi^7r^mmizi=i,f^mitmmmm&,i^<Dmmiij^zsm 
\^xm^mwimn,(n±.-)5m.m(r)^mmn.m^^^mm& 



(2) 

2 

[0 0 0 1] 

10 rz7i7y'^-:f^h')^xmm^m^mm^^zf^<Dmm. 
:^m\zm-r?>h(Dx$>r). mzmmmT.^ y^y^m=?- 

tmmmx^ y^yifmT'^mm-t^rztixDmmm^t 

[0 0 0 2] 

'^MibX^^^. <^Xh. ^mmm\ZTFTm<D7.'i 

[0 0 0 3] m.^<D-7.<^ y'^y^m^thx\^. 

T bfc7 ^ T-vC ,i/:7,h^7U ;^^!^a«^SSA^'Sc 

#<SiPn{b$nTtV-5.< '_ ■ • . .•. . . . ■ i ... ^ . ; 

[0 0 0 4] ^ffi, ;i®^^rBK->'j-]>»i»^ffl(,^fcT 
¥T\z^t>^7.'i y^y!fm'^t\^x. mmmM^mwi 

[0 0 0 5] #^Sv':Jn>»)Ktt, Se*©TFTiCffl 

-5. a*fflTFT5rKB»$-e--5;t«)<0Kl!i[ElK?&— 
eh, '^mzlt-<. ^m:^7.V1fii^Wi\z^^^n^z}z\z 

40 

. [0 0 0 6] ^:®J:5;^#ifeS->U:3>TFT(7)Stt^ 
b^c^, 6 0 0'C§g«tagT'l?Cft#Fp1~^+ll#PHl^«!La 

[0 0 0 7] Cl<D7i?x-f :/vhUi7X^?KS«^SB 
50 iammSJl I TO^©SW3|«i4iSli$:fflV^f::S 



1tl§¥11-212n5 



3 

[0 0 0 8] m.^^7r^^mtn%^m<D^^ 7.^ 

[0 0 0 9] Stt^jg^BSS^gatt. A'-yi/^-f hSr<£ 

[0 0 10] td^T, I TO^CDSI^^ 

m»K^fc«#MM^*^?>/j:^am«ffi«, TFT© 

[0011] jfi^T«. H*«®<75^?;i®W*J£;^-r*' 
fci^ic. El 5 tc.^-r TFT,.5 1±.^-g-.?^a*g 

hit^-)V5 A^-^VX. T F T.5 1 « H l/-f 

5 5 i^a^bKs 3 uzm'^^ntz.mmmms & t^m 

[0 0 12] ::<D:ijmz^^t. iii*«ffi5 euw-m^t 
ms 3\zi:-oT^-hmm^^zf'^-7.sim^mm^n 
^ztizu^btztb, mmmms 6<Di^m>^¥-hmmi5 
j:zf'j-7.mm<D±:^\zmm-t^z.t*ipimttiio. m 

^^J^OtZfi^. ^1t. ¥S^ba5 3«, TFT5 1. 

mit-r^:iti)ix't^tzi!t>. j^sB 5 8 ©EiPiwan* 

[0 0 13] L*^LJa:*^e>v TFT 5 

1. y-hBE^i3J:y^V-7.l2^tCigH-r^gS?r¥S 
lC-r^^c:«e)l;, ¥S<b^5 3^ 1 umJe;l±. «»J;i«2~ 

a^ttffi 5 6 i K u-r >mffi 5 5 i®«^*^s»icfT^p 

iCjcoTTFT 5 1, y-hE^i3J;C^V-XESlre 



(3) 

5 6 <D-^<Dm.mzi^'^Mmt^^\:^xwL^m 5 
[0 0 14] ^di?. 01 Q\z7F.r^o\z. mx\twj:k 

¥1 -3 5 3 5 m(ikm^Tz\t.^m^A-2 2 0 6 2 5 
gl55i-tc¥ffi<l:l^ 5 3(DSffii:{tt^|WIi;i^$i:;^J:^<fc'P 

10 \z. ^mm(r>mmvfSQ^Wi^^^^m^^n^nx\^^ 

[0 0 15] dn^®ja-rs:&ffitt« v\^-iymm^s 
±.\z'km,mti^^ti^mn.w^9^W'^\^. tft5i^ 
(D^m^^mtr^w-mitms 3^m^\ytz^. 

5 9©«ffl*tg|ai-rsJ:^t'¥ffi{b^5 3^x>y5^>if 

LT> ia*«®5 e^tgggf i^, 01 6 

iC^iliT. 5 2Ha«, 5 7«V-7.«ffi^^L.Tli 
[0 0 16]-:!^, \ii7-t)V-:^> • nyym^<DT!7 
y*- hE^43 J:i;v-7.ESa©±(c:a75:§ J; ^ 
U^X^iEfe^dttcf^O; ia3g«ffity-HE^*3J; 

• ■ n'j--7.wMt.(Df^m.^mftt^fz^<r>:^^ -y ^.v i^.u 
v.. i7x^^>n^»is{iy(cEB:r^i£:^S/&^Yj:<^t^. o^d... 

m^^Tnmwxit. y5>yi7-7h'J^7.«TFT©±:^ 

cor<-gBtctstt^/£ttT.t<, gip*^ffifeT^<-r 

-5dt75tplHg;^CCD-Cag)^, TFT±CD7*5-yi7y' h ij i7 
30 X«, TFTH^S7a:7t*«Altb?S:l^<t5{CbTTFT 

[0 0 17] mi 7tC^-rj;^>tC. jfi¥T-«d^Lfc:t 
i7-fe;U • • /Vy->«ig®!|#m<&ffi*^b. TFT 5 1 
±\zmmzf^y^-7hUi7 7.6 O^m^VX. 5c*|6)»« 

fiijictt-i/^ -y i7 V h u i7 7.*iSt-t;^ci.i:5^^t)#^ ^nr 

iSa. 017{Ct5l^T. 5 2«*te, 5 3«¥Sfb 
^, 5 4ttr3>^'^ h*-;k 5 5 K P'f >«®. 5 
6ttiil^«ai, 5 7«V-X«ffiS;^UTli-5. 
[0 0 18] d®±-5;fictt^B«, ««JA«#r^3pi-6 8 
40 7 2 g^i;^^. !ttH¥4-2 5 3 0 2 S^ii^^fclilt 
M^PS- 1 2 2 7 6 l^^ffi^tCMS^tlTli-S.. #M 
W-l-6 8 7 2 9^'AWZlli. TFT±\zmjinmt)^^f3. 

?>m^mt:m^-r^^tf)mm$tixi5K). #^¥4- 
2 5 3 0 2 s^iiffifcu. TFT±<Dmmmmm^^& 
•r ^ d t II cfc o Tii3fei^ic-r* d t nxt^s. 
-?-LT, #§§¥8-1 2 2 7 6 m^j^mizit. S««I6 
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5 

[0 0 19] ^tz. iii^fflTFTc!:. ^n^mWi^"^^ 
H^fflTFTe 2i:|pliltc:jg^^6 3 

«!|tM¥9- 1 0 5 9 5 a^iiffi^tcM^^nxi^^. 
^fc. igiUjiEis&e 1 ^^i-gB^i^7i^ii«abTm«l45f^i] 

ffi6 4$r^tt-&;it*^ !|#M¥6-2 5 8 6 5 9#ii^ 

^fc«!|tFj|¥6 - 2 5 8 6 6 1 ^l^^ffilf Icrf^S^SnXt^ 
-So ^, 018{C*5tiT, 5 6«S5^«ffi. 6 5«*H^i] 
6 6ttv— ;U4^UTI/i-5. 
[0 0 2 0] 

[^Bj^t^ftLj:^ t-r^ns] mm\^tz^o\z. mm. 

■5. 

[0 0 2 1] »jfiT'tt, • -^y ' ny 

ymm\Z^^X. TFT, er-hiHi^^ckt^V-XiBi^ 

(Dmm^.(D^m. m:ummmmtM u.-(..yMmt^m 

■S), 

[0 0 2 2] ^fe, ^v-^yn.mt.mmmmt(Di^m^ 

-mmzi!aiL-tn\i^\^^i)^. T¥T(D^mit\zw^^^ =i 

Uv—j-^-m'miaiLmy?.ti^^^mz$>^. oso, ^ 
-n-Y&mztiaiLt^ii-:iy^i; Yii^-)i(r>^mi)^±^ 

^Kti^t. mm<D^5\zay^i7 h^-)U(Dm^iim 

mmm(D&m\zhKt^-^n. mmmm(D-m<Dmmz± 

&<D&r^^\^is^rz:t(zti^. <^\z. mmmm<DD- 
-i Xi!)mmti.iM^izitmmAmmiifj.^. 

[0 0 2 3] mXlti. B^«ffi<DlJ-f X*^*2 5 umX 2 

mTa&ofct-r-st. :2y'$'i7 hr^—)iiimmmmizji 

Ptlca>^^ h/}>— ;Uco^-ffi*ti 0 MmX l O MmTS 



(4) 

[0 0 2 4] tfIa^L;t^^e*©*te«. :i^)bfcrpis^<s 

5 3 5 l^^$B*/i«!Nfll¥4-2 2 0 6 2 S^il^^lr 

*^ns*fett, \^v-(yfm±.\z'^mmi}^^t^^mm 

10 gc»iciii*«ffi<&igsE-r-g)^^T*^. -^(Dtz^. mm 

mzmm-t^m.^Bm(D^\^(D^n. isii.Tsmmm.mtY 
v-i ym.m.h<riim.^^^i&mt^ ^ td^'T^s 

[0 0 2 5] L*vLfj*tf,. :L<D^^X\t. ay^i^h 

^^-)i^^izif^v-( ^ \^mm^rzit7 ^ V )mmt)^iiti. 

S¥fflfb^®^»i:|p|Sg®MJ», BP*. 2-4 MmCO^ 

20 y^m^TzitzfvX-^ cwDmzx-oxmm 

tb. ^m\z&mm^^vrzK>. ^m^^^rz\t^i»mz 

mm-Am^^^ctz'Q-r^^tt^^^izmM^rL^. * ■ 

yifLxi&mz/:^i$?rr:^yif:t^izit.. Amm(Dxy^ 
ytf^^^i, zL t \zti.^.t^^£,n,. mmzitmmtiz. 

tX-itUlK ^fz. cn?,®;&j*«TFT<&jg3t-r-5^ 
* * -r -2> O T H 75; 1/ > o 
[0 0 2 6] 1 - 6 8 7 2 9 4tM 

30 5p4-2 5 3 0 2 8^^^*fc«#W¥8- 1 2 2 7 6 

m'^mzT^^ ni>:^m\t. TFT±iZ]itytm^M^t 

^:^^X'$)^o 

[0 0 2 7] ^mW- 1 -6 8 7 2 9 ^ii$S ^MH 
»lJ:oTn>^^ TFT±tCtt5F 

mmummmz^^m^m^mi^v. ^<Dmytm^-^7. 
mmm<D^m^oh^iii-t^zt\zt£^, :i<D^mmit 

40 6 0 0 0 ASSOKJ¥SWbTliSC:i:*«te«$nT*5 

0. ^^iz:i<o±iz^mmf3.mmmz^^m^mi)m^ 

[0 0 2 8] !Jtga¥4 - 2 5 3 0 2 8^^jSlCtt. TF 

T ±(Dmmm\z^^^^mtm^m&-r^ctiz^-^x& 
^m^m0s.-r^:^m^m^^tix\^^^. z.(r>i3mzx^ 

50 *i. ¥fi<klg<&iffebTig3tllSr}gfi!cbfc«JC. 
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T ©flSS^J-^ ©SBIS] ^ Ami h(D\Z-t^Zii *tT# jS: 
[0 0 2 9] i^mW- 8-122761 -^ii^fClJ, T F 

f,<, ziy'S'^ h^-)i^»hm^mm-^m»b^ztiz 

tji^tmt:>nht)^. mmtitmi!)^u^^rztbiz^(D,^\zm 
LTH^BjT'^-So sfc. z.(D^o\zLxmis.-^nrzm 

m^KmmmtLxmfS.-^n^^mm(Dmmit, loo 

[0 0 3 0] ^ft. #M¥9- 1 0 5 9 5 S^^Stt, 

igK;[H!SSMJ^±^llfe«#«1t)Ji(c J: o TjgTtr -5 few 

[0 0 3 l].*fe, .!^M¥6.--2 5 8.6.5.9#ii.$g*fc 
. ■\mmW-6- 2 5 8 6 6 l^i>$6lr«. SK»)lHlSS*tJ^^ 

snfc®^<^)#^*giit^±(c I Toiz^^-y-)i\^mm 
■DX9\-mm^i)^'bmW}mmmm^n. mmm^\^±-r 
• mzi:i\yxmmm^^'smn>mm\t.m\^x\^^t^\^^(ox 

[0 0 3 2] *f!Wf±, ^±CDJ:3^Se*®^S.*i{Ci£ 

■5 7i7 7"-f h 'J i'T.SjgESa^SaiiiUJ^cDSlifi 
^ffi SrSttf -5 :i t B W <!: U T l» -5 , 
[0 0 3 31 



(5) 

mmmm\^mmf)m^^nx\,^^:it=s:<^witLx\>^ 

-5. 

[0 0 3 4] iS*«2fB«©7i'x>i':/-7hU;:7XSjSt 

[0 0 3 5] m^m3mm(D7^T-^-y-7hocf7.mm 

•0 SS^SB«, W*]llifcttii3}c:i2fB«©7^7"^' 

[0 0 3 6] m>!^m4mm.(D7i/7-^zf-7hVi7:^mm 

It. mmm&^f^nrzmmmm\^mm(Di^mzm-r^^ 

[0 0 3 7] mM5^m.(D7:7y'^zr-7h*j^7.mm 

20 rB^^igBroKjt:^ffi«. mmmx^ y^y^m^tm 

. t^mmLxmm^w-mtr^w-mm^m^h;- mm 
■ ••• ^)Bitmizmaurz-::iy'$' ^ \'^^^)V'&1ftLx-. m^iT. 

m<Dmm:^mizio^^x. miw-mtmizmmy-^^'.h 

^^^j^fiur^xei, ^^mm\zniiiimmmm^m^ 

HtffBS?q^«tt?ii«^/-^iS'-->i/-r?>xgt, mmm 

m$m^mm\zii\,-^^mitmmmm}iin<Dmmii^um 
9e,=iy^i'h-i-^-}nm^<Dmmmx'mtb^xmt. «r 

#-r ^ d i Slt^ t L T -5 . 
[0 0 3 8] ll*]S6tB«©7i7 7-^'::/vh'Ji7X^jK 

^m«?StC^SL. flEEi&EPJlDLTHfrlBlgl!j|Hl!§(D±;^ 

40 mm<Dmmmmitmm^mmm7i-r^:it^^^tLx 

[0 0 3 9] ii*a7iB«<D7i'X'^ :/vhUi'X^^ 
aa^gBcDS33t;&fea. if*^5tB«tD7i'7"^':/-7 

[0 0 4 0] *%^©7i7x-f:/-7hUi'XS}gS«^ 

50 fijt^cn, ^^m^X'^tmmmmu9\■<Dmm^J:zf^y:^ 
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[0 0 4 1] $ iife<b$nfcgig^«<4»iR«. 

[0 0 4 2] ^&\z..m<^\\:^nrz.mmmmm^m:Mz .> 
= H«ii§sfcfi7^ 'J;^«llg#«w«li^i»l^±T'^4ix- 
[0 0 4 3] $ WfeC0*gatK*^'llfe<b$nfc:^BJ 

m^mm.t(Dmmzhm^(Dmmm=^mmLTi^^(D 

•S C i: ^ B&±-r S t # -5 , 
[0 0 4 4] *^BJ(07i7 7^^':/x'hUi7 7,^^SSS^ 

mm<Dmm:^mz^tni. mmmT.^ y^yifm^tm 



JO 

^^mim±\zmmmm^mm^mfSi-t^ 
xmt. m^mm\zmmmm^m^r^tt'biz. mm 
iHiKw±;^mj®^s-5 <t o izmmm^iimm^s:/'^^-:^ 

>^t^xmt. mmm^(D±:ijm^(Dmmmm^mm 
^mTtt^xmt. m^mmiziin^mmmmKkn(Dm. 

t. ^m-ri>zii\z^K>. }Ka^j-^©isi6i*a-r;itnc 

L T?SS5i-^oB2l^ ^ af J; 5 en a ^ ^ C $ 1^ 75: 1/ i J: 
(DgU^i- lc*f 0 #fc-it ^ 84) © ->-;i. <&EB L 

[0 0 4 5] S;tv .*«S:«^JK(C««b. «)ES:EnSn 

* ;i t (C J; 0 , IE|j!)llISS(©J-;&««(I :>tt;1. 
ta-5ji7tK^^l,(2Jgfi£-r-5c:.i.*^~.T:^^, .... . •■ 

[0 0 4 61. ^fzC 7K5^3^j72:T.*fc«7K*d'?i->:^^&Bg 

^mm^-^w,\zYe>^t^z.i:.f>'^x^^, 

[0 0 4 7] 

^ 7 7" ^' h u x^^ss^^swHi^ffl t f t 
[0 0 4 8] 0i43J:(y:0 2tr^-rJ:5{c, Uv7s^(D 

S i 02lii^«)*eiiil»SrJ^fi!cb. y-hi|gi&lli4S:Jgfie 
-r^o y-hi^S^4±('tiA llfw^Jltt^^?,;^^ 

*i£#K :t > ^ a A L ;t V - X M«J43 d; K 1^ >® 6 

[0 0 4 9] -ecD^, ±m\zmm.m^m^Lxmf'^mmi 
*©spp'5*e&ii8 43j:t^y-i>«eigiig4(ctt3>^i7 h 



(7) 

// 

a^Zf F W >®« 6 tCM^-r -5. 
[0 0 5 0] ^BlCJj^'J-f 5 KlSlli*/S:tt7^ 

6 *t }^ ^ $ nx I i ^ i M Sr X y > J: D « 0 T 
If. 1 7 ^m^T^o 

[0 0 5 1] :kiz. ±mzm&<Dmmt:mmi^. ::i>i$> 

^(D'PlZ^AjT'^mi^^^U^^ 
[0 0 5 2] |gl!j(plS§2 4^^fi£-r-5TFT±tC«, jg 20 

5$: J^fig-rS. • . ' •' ■ 

[00-5 3] a^LTWTjtvv^t,. j:(7)^^®(-gaf&)^>^ 

[0 0 5 4] *5g|g(cj;^<i:, ^fe®^J)ifc:J:oT.a:< 

^'^7 h3}x-;n 3\zmm-r^wiK(om^^^^mtb^t 
thiz. mmmTFT2 5±\zmytmi mm 30 

|5ISg2 4$^J5gT^TFT±{C«->-;P K«ffil 5^* 

-r^m^-v$>^tzt(>. mmmm i 6 (ommizm^B^^o ■ 

-SCt^^'Tt^o ^fc. ->-;U 1 5 «|g»jlHlSS 2 

[0 0 5 5] $fc, *^9i«^:cDj;-5^£«fiE<D7i'7"i' 

7 ^ f V h «J i7 7, ^ B^B«^gS S fc « T F T ^ S! 40 

^m)i\zWL^^^^k^ ;i t -p TfflO!t;:Sjg-r s c t. 

TiSig-r S C: <»: ^ f ij.'is t T ^ „ 

[0 0 5 6] {mm(Dmm i ) 0 a tiims s t>T, 

^%m\Z^^t:>^7^'r>( h U i/7.^)SSa^ga© 



o«^^?:^T»f®0. meitmm(Dmmiiz^t)^7i7 

0T*§, f^, 0 3 7!iS0 5«06OA-A||tc:*3tt-5 
»T®HTfe«3. 0 6TttTFT^©)fflgB««5l&UTti 
•5. 

[0 0 5 7103 (a) tC^TJcptC. 
S«±lrTFT*^ao;&SfcJ:oTf^®!-r-5. f^SS;^ 

[0 0.5 8] 5t-r. *«±{CS i 02l^^A^^^C^'<- 

b^bK V U n ^ ^aj ;^ « 3 .0 ~ 5 0 n mg^roJiJS tC . 

x>i/UTTFT®ffittgt-r^<, 
[0 0 5 9] :;*:t.^.T\ ffitSHitc s r 02M^®l6am' 

[0 0 6 .0:] i);.l-^T\. ei*.»it>;r-.H«&^V-:^27 ft 
»tt{b.t-.-5 i't UX , - y X ® :fe J; 

[0 0 6 1] ±m\ZS i 02*fc«S i Nx^^ 

fflJ^*J;y;KU"f >ffli«lc:^^-rs. ;ic7)j:-5lcbXiii 
^fflTFT2 5*3<fct/ig«j[Hl8&2 4^mfi£T-5TFTS: 

[ 0 0 6 2 ] J^^X'«. n >^^:^-^TFTtCO 

t^XSi?qLit*^ jS6x^;;yMTFTX*oXfcML3tx. 

[0 0 6 3] ^®(cil««J-f 5 H^JIi$;rc«7^ 

u;u«ii§^^^^!ibx¥ffl{t^*j^fiE-r^o *iisgcDjg 

ai3) Srffll/iX. 2~4/xm. 0i|A««;>cX* 2 i^mOjf 

TzmAit-mx&o. mm<om(Diiin^m^^xhmv^ 

[0 0 6 4] \^i'^>mm<D±:^<D^m{tmiza 



(8) 

J3 

#-&o *iisgc7)j^iiT«. mm-^T.mm'i o o s c c 

m. 'Sim^ntsQ 0 OW, ^7.E.tl2 OmTo r r (D^ 
[0 0 6 5] ggliT. I TOi|WSBJ««ttS)^<&Jgfi£ 

[0 0 6 6]:;^(r, 03 (b) \z^-r^^\z. v-;uh* 
mmi 5(Dmm^rzit±i^^m7i^-itxm^ift^o 

-;U 1 5 ©Mfi^btt, fiSJAlfv-JP H«S 1 5 ;55 lo 

[0 0 6 7] 5$rjl7Et"^fc«){C«, N 

2:*fX3fH^'*'T2 5.0~3.0 CCJ^Snia-rS^ffid^S. . . 

rztb. :^mm<Dmmxit. (h+) -/^x-r^fctt 

*S (H+) -f P*->^Rg#tLTi^-;UH«®l 5$:jl7C 
*^-7°^XVjia«l 0 7~1 0l2/cm3, MWB#W« m 

1 o#~i s^mmAm^v^^, yiim^^>^m\'^^m 

**-1':t><Dh*-X»*n Ol2~l 0l8cm2*i • • 

1 5 $:S7c:^-B--5. -t • . ' ... , ;. •, li:< -:: 

[ 0 G 6 81 0 7 »C>. m7tmtm.7i^<D I TO©pI«3te . - 
.(390^770nm) ©iSftJCfelt^^Sil^S: -. . 

^To CCDt^CD I TO<DMJ¥«l 0 0 nmTab^o 
[0 0 6 9] 0 7(C^-rJ;^tr, a7C^®3tSi§*«^ 

[0 0 7 0] c::iT. *IIS6oj^MTti-5llfeibtH. 

3t®«ET9 o~8 0%) ^Kihi&i^^mmm^m-r^m 

mn^mmit. $>t.K^mmx'^ttt<^^mmx$>^tz 
tf>, mmit^mxiir£<^muwibtim0SL^hx^^-:) 

[0 0 7 1] 'AiZ. 04 (c) (C^-ti^lC. a>^i7 
1 6 iJ J;tX>'-;U Kmffi 1 5 f)mfS.-SnrzSl9V<DmtiL. so 
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74^ 
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(54) ACTIVE MATRIX TYPE UQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix type liquid crystal 
display device having bright display and high contrast and its manufacturing 
method. ' *^ - - 

SOLUTION: A base coat film, an active layer, a gate insulating film, and gate 
electrodes are formed on a substrate so as to form prescribed shapes. ' 
Source areas, drain areas and channel areas are formed on the active layer. 
After the formation of respective areas, an inter-layer insulating film is ^-. i ^< 
formed on the whole surface, contact holes are opened to form source. . 
electrodes and drain electrodes. Then a flattening film 12 is formed on the 
whole, surface and contact holes are opened. Then areas on which pixel ^ 
electrodes 16 are not formed are etched and dug to form recessed parts. 
Then the whole surface is applied with black resin to fill the. contact holes ' . 
and recessed parts with the black resin. Then the surfaces of the electrodes* 
16 are exposed by etching- back the whole surface to form light shielding ^ - - - • * 
films I9^dn the surfaces of pixel TFTs 25. A shield electrode 15 consisting of 
a transparent and electrically conductive thin film such as indium tin - - • r 
oxide(ITO) having low transmissivity is formed on a TFT constituting each driving circuit 24. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive circuit for driving the switching element for pixels and said switching element is 
formed on the same substrate. The flattening flim which covers said switching element and said drive 
circuit, and makes a front face flat is formed, and the contact hole by which opening was carried out to 
said flattening film is minded. In the active matrix liquid crystal display to which said switching element 
and pixel electrode formed on said flattening film were connected electrically in a viewing area The 
active matrix liquid crystal display characterized by forming the black-ized transparent conductive thin 
film in the upper part field of said drive circuit while the fields and said contact holes other than said 
pixel electrode are fill uped with a colored insulator layer. .... 

[Claim 2] Said black-ized transparent conductive thin film is an active rnatrix liquid crystal display. . 
according to claim 1 characterized by forming the upper part field of said drive circuit in the periphery of 

said viewing area so that said viewing area may be surrounded with a.wrap., - r,: ^ • v ... .. ^ 

[Claim 3] The active matrix liquid crystal display according to claimtl or. 2 characterized by forming the 
seal for sticking an opposite substrate on said black-^ized transparent conductive thin film. — - 

[Claim 4] Said colored insulator layer is an active matrix liquid crystal display according to claim 1 to 3 . . 
characterized by being formed so that the edge of said black-ized transparehtxonduptive thin film may : 
be touched. .. . ..o^u^^i^a. 

[Claim 5] The drive circuit for driving the switching element for .pixels, arid said.switching element is . ,^ 
formed on the same substrate. Form the flattening film which covers said switching element and saidr 
drive circuit, and makes a front face flat, and the contact hole which carried out opening to said . 
flattening film is minded. In the manufacture approach of the active matrix liquid crystal display which 
connects electrically said switching element and pixel electrode. formed, on said flattening film While 
forming said pixel electrode in the process which forms said contact hole in said flattening film, the 
process which forms a transparent conductive thin film on said flattening film, and a viewing area The 
process which carries out patterning of said transparent conductive thin film so that the upper part field 
of said drive circuit may be covered, The manufacture approach of the active matrix liquid crystal 
display characterized by having the process which returns the transparent conductive thin film of the 
upper part field of said drive circuit, and the process which fills the fields and said contact holes other 
than said pixel electrode in said viewing area by the colored insulator layer. 

[Claim 6] The manufacture approach of the active matrix liquid crystal display according to claim 5 
characterized by immersing said substrate in the electrolytic solution, impressing an electrical potential 
difference, and carrying out cathodic reduction of the transparent conductive thin film of the upper part 
field of said drive circuit. 

[Claim 7] The manufacture approach of the active matrix liquid crystal display according to claim 5 
characterized by irradiating the hydrogen plasma or a hydrogen ion and returning the transparent 
conductive thin film of the upper part field of said drive circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the active matrix liquid crystal indicating equipment and 
its manufacture approach of driver one apparatus in which the drive circuit for driving the switching 
element for pixels and the switching element for pixels especially was formed on the same substrate, 
about the active matrix liquid crystal indicating equipment which used switching elements, such as a thin 
film transistor (TFT is called hereafter), and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display . attracts .attention as a. display 
which has the advantage which are a light weight and a low power with a thin^ shape. The active.matrix . 
liquid crystal display which prepares switching elements, such as TFT,, for every pixel, and controlled.. . 
each.pixel especially Js, excellent in resolution, and attracts attention ..especially from the, reasons of a.:. . 

clear, image being .obtained.. * i ;r,:: v 

[00031-TFT -using the amorphous silicon.thin film as a conventional switching ^element-is. known,- and 
many active matrix.liquid. crystal displays. which carried this TFT. are commercialized. ;. . .. > . .. . . .. ^ 

[0004]: Now, it has a. great:hope for the. technique which forms TFTJusing>a.polycrystalline .silicon. thin l 
film with possibility that the drive circuit for making TFT for pixels and iitscTRTj. for pixelsjfor making a... 
pixeL electrode driv&.driye^ can really. be.^formed on> one substrateras. ai:switching:elem.ent:^replacedvwith: . 
TFT using this amorphous silicon thin film. . » ^Jcir,^ . - i .. . .-^ ^ 

[0005] The. polycrystalline silicon thin film has high mobility compared with the, amorphous silicon thin 
film used for the conventional TFT. and can form highly efficient TFT. When really forming the drive . 
circuit for making TFT for pixels drive on one cheap glass substrate. is realized, .compared with.the . 
former, a manufacturing cost will be reduced sharply. ....... 

[0006] As a technique which produces the polycry stall ine silicon thin film used as the barrier layer of 
such polycrystalline silicon TFT on a glass substrate, after depositing an amorphous silicon thin film on a 
glass substrate, approaches, such as the laser crystallizing method which irradiates pulse laser light 
which heat-treats for several hours to dozens hours, and is crystallized, at the temperature of about 600 
degrees C, such as a solid phase grown method and an excimer laser, is m^de to carry out melting of 
the amorphous silicon thin film of the part in an instant, and is made to recrystallize it, are proposed. 
[0007] The transparency mold liquid crystal display which used transparent conductive thin films, such 
as ITO, for the pixel electrode, and the reflective mold liquid crystal display using the reflector which 
turns into a pixel electrode from a metal membrane etc. are shown in this active matrix liquid crystal 
display. 

[0008] Originally, since a liquid crystal display is not a spontaneous light type display, in the case of a 
transparency mold liquid crystal display, it arranges a lighting system and the so-called back light behind 
a liquid crystal display, and shows to it by the light by which incidence is carried out from there. 
Moreover, in the case of the reflective mold liquid crystal display, it is displaying by reflecting the 
incident light from the outside with a reflector. 

[0009] Although power consumption is very small since a back light is not used for a reflective mold 



liquid crystal display, it has the problem that the brightness and contrast of a display will be influenced 
by the brightness of an operating environment or a service condition, i.e., a perimeter, etc. On the other 
hand, there is an advantage which can perform the display which has bright and high contrast, without 
being influenced so much by surrounding brightness etc., although power consumption becomes large in 
order to display using a back light as mentioned above in the case of a transparency mold liquid crystal 
display. 

[0010] By the way, it connects with the drain electrode of TFT, and the pixel electrode which consists 
of a transparent conductive thin film or metal membranes, such as the above ITO(s), etc. is formed so 
that it may not connect with adjoining gate wiring and source wiring too hastily, and it may have these 
and fixed spacing. 

[001 1] In recent years, in order to expand the effective area of a pixel electrode, as shown in drawing 1 5 
All over substrate 52 including a TFT51 top, form the flattening film 53 which consists of polyimide resin 
or acrylic resin, and the contact hole 54 which carried out opening to the flattening film 53 is minded. 
The protective coat top pixel electrode structure (it is hereafter called pixel-on PASSHI structure) of 
connecting the drain electrode 55 of TFT51 and the pixel electrode 56 formed on the flattening. film 53 
is proposed. In addition, in drawing 15 , 57 shows the source electrode. 

[0012] According to this approach, since it will insulate with gate wiring and source wiring with the 
flattening film 53. the pixel electrode 56 becomes possible [ arranging the edge of the. pixel .electrode 56 .< 
above gate wiring and. source wiring ], and can expand the effective area .of the pixel .electrode 56,. i.e., a . 
numerical aperture. Moreover, since the flattening film 53 can carry .out flattening of the level difference 
resulting from TFT51, gate wiring, and source wiring. easily, it has the effectiveness whichrlessens - ^^^^ - -'i 
extremely turbulence of the orientation, of the, liquid crystal layer.58. . . . • ' ..i -' ^.'^ ■...^,.^.■3.' v^_cs4 . ^. . 

[0013] However, by the above-mentioned approach, in order to make flat the Jeve[ difference^ resulting ... 
from TFT51. gate -wiring, and source wiring.* it is necessary to form the- flattening film 53 in the -thickness ^ 
of 1 micrometers or more, for example, 2-4 micrometers. Therefore, in order to :connect the pixel . 
electrode 56 . and; the drain .electrode;.55^the .level difference by the, contacthole, 54. which carries vOut .::t. : 
opening will become big. and connection: between^ the pixel electrpdesiSe .and.the.idrain electrode. 55 may ^: 
not be made good: 'Moreover, although^the; level . difference whichvoriginates:jin;3I:Fur5,1v:gateiwirJng,<.amdi 
source wiring by forming the flattening film 53 is reduced, the level difference resulting from afcontact . 
hole 54 is reflected also in the^front face. of the pixel electrode 56, -a bigJevel.difFerence will arise to 
some fields of the pixel electrode 56, turbulence of the orientation of the liquid crystal layer 58 will 
occur to them, and deterioration of display grace will be caused. to. them.. • :. -.. .ri^! -. j-. , 
[0014] Then, the method of forming the conductors 59. such as a metal, is proposed.as shown in 
drawing 16 , for example, so that it may become the front face of the flattening film 53, and the almost 
same height at contact hole 54 part which is indicated by JP.1-35351,B or JP,4-220625,A. 
[0015] After the method of manufacturing this forms the conductor 59 which consists of a metal etc. on 
the drain electrode 55 and forms the flattening film 53 which carries out flattening of the level difference 
of TFT51 grade, it etches the flattening film 53 so that the front face of a conductor 59 may be exposed, 
and has the approach of connecting the pixel electrode 56. In addition, in drawing 16 , 52 shows a 
substrate and 57 shows the source electrode. 

[0016] Since according to the active matrix liquid crystal display of pixel-on PASSHI structure it is 
formed so that a pixel electrode may lap on gate wiring and source wiring, gate wiring and source wiring 
will serve as a black matrix, and it becomes unnecessary on the other hand, to arrange the black matrix 
for shading a gap with a pixel electrode, gate wiring, and source wiring to an opposite substrate side. 
That is, in the active matrix liquid crystal indicating equipment of pixel-on PASSHI structure, the upper 
thing of TFT for which a numerical aperture is made very high that what is necessary is Just to prepare 
in a part very much is possible for a black matrix. The black matrix on TFT also has the purpose of 
stabilizing the property of TFT as an unnecessary light does not carry out incidence to TFT. 
[0017] As shown in drawing 1 7 , by recent years, taking advantage of the description of such pixel-on 



PASSHI structure, the direct black matrix 60 is formed on TFT51, and the method which does not 
establish a black matrix is also considered at the opposite substrate side, in addition, drawing 1 7 — 
setting — 52 — in a substrate and 53. a drain electrode and 56 show a pixel electrode and. as for the 
flattening film and 54, 57 shows the source electrode, as for a contact hole and 55. 
[0018] Such a technique is indicated by JP,1-68729,A, JP,4-253028,A, or JP,8-122761 A Forming on 
TFT the light-shielding film which consists of resin etc. is proposed by JP,1-68729A and making it a 
light-shielding film is proposed by JP.4-253028,A by coloring the resin insulator layer on TFT at it. And 
forming a light-shielding film is proposed by it by grinding black resin after forming a reflector in JP.8- 
122761, A until it applies black resin and the front face of a reflector is exposed. It becomes unnecessary 
to prepare a black matrix in an opposite substrate side according to these approaches. 
[0019] Moreover, as TFT for pixels and the drive circuit for making it drive are shown at drawing 18 in 
the case of the driver monolithic mold liquid crystal display really formed on one substrate, in order to 
stabilize the property of TFT which constitutes the drive circuit 61, forming a light-shielding film 63 like 
TFT62 for pixels is known. Such a technique is indicated by JP,9-105953,A etc. Moreover, in order to 
protect the drive circuit 61 from external electric field and to raise dependability, forming a screening . 
electrode 64 in the upper part field of the drive circuit 61 is indicated by JP,6-258659,A or JP,6- 
258661, A. In addition, in drawing 18 . in 56, a pixel electrode and . 65. show an opposite substrate and 66 
shows the seal. ... . . . ..... 

[0020] . , . * . , : . 

[Problem(s).to be Solved by the Invention] As mentioned above,:the- configuration on. the front^face.of a^* « , 
substrate is the big factor which, makes the. orientation of a liquid crystal layer produce turbulence. If ^ 

irregularity . exists in a substrate front face, turbulence will arise in^hedorientation . of a . liquid crystal ilayer .^ . 
in^cthe part. • . * • u. ... ;j r ^ . ^ . ..... o -^^t* ^* : 

-[0021] Recently, when the level .difference by;TFT,-gate wiring, and source^wiring is eased by the. pixel- 
or\ PASSHI structure mentioned. above; and the flattening film is formed of it,, irregularity hardly :existsJn'. */;-.. '' . 

.a/ substrate front face.. However, the hollow>by.the^contact holefor connecting the, level difference.! and.c^Lr/ i 
the:pixel electrode.and the drain electrode-forjithickness of:a pixebeJectrode. is formed. Although. ;thej^n;.t:<a a ot.i. 
leveUdifference for thickness>ofia.pixel;;electrode isiabout thousands ^^t^^^^ theihollow.by3the.ji.xi%if.^*\.5"n 
contact^hole is several micrometers, and*is a:thing to:the extent thatiit^does not become as comparedi\r-.~ 
with the level difference for thicknessrof a pixel -electrode. -r. -.^ tv -a: - • * . r. . 

[0022] Moreover, although what is necessary is Just to process a contact hole into a taper configuration- 
in order to make a good thing connection between a drain electrode and a pixel electrode, in. connection ^ v^... 
with detailed-izing of TFT, the dimension of a. contact hole is also in ±he situation that extreme taper 
configuration processing cannot be performed from having made it detailed. That is, if a taper 
configuration is processed, the dimension of a contact hole will become large. When the dimension of a . 
contact hole becomes large, the hollow of a contact hole is reflected also in the front face of a pixel 
electrode as mentioned above, a big level difference will arise to. some fields of a pixel electrode, 
turbulence of the orientation of a liquid crystal layer will occur to them, and deterioration of display 
grace will be caused to them. Especially, effect becomes remarkable when the size of a pixel electrode 
is detailed. 

[0023] For example, supposing the size of a pixel electrode is 25micrometerx25micrometer and the 
dimension of a contact hole is 5micrometerx5micrometer, the percentage that a contact hole occupies 
to a pixel electrode is 4%. At the opening process of a contact hole, it is easy to generate the pattern 
shift by etching, and at the time of completion, supposing the dimension of a contact hole is 
lOmicrometerxlOmicrometer. the rate that a contact hole occupies to a pixel electrode will reach even 
to 1 6%. In such a situation, it is not easy to cancel un-arranging resulting from the level difference of a 
contact hole, maintaining the good connection between a drain electrode and a pixel electrode. 
[0024] After the approach which the conventional approach mentioned above proposes the approach for 
solving such a problem, and is shown in JP,1 -35351. B or JP,4-220625.A forms the conductor which 
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consists of a metal etc. on a drain electrode and forms the flattening film which carries out flattening of 
the level differences, such as TFT, it is the configuration of connecting a pixel electrode to the part as 
the front face of a conductor is exposed. Therefore, the front face of a pixel electrode will be in a flat 
condition, and it will be thought that a faulty connection with turbulence, and a pixel electrode and a 
drain electrode of the orientation of the liquid crystal layer resulting from the level difference of a 
contact hole can be reduced. 

[0025] However, by this approach, there is the need of forming the conductor which consists of a metal 
of the shape of a column which has thickness comparable as the thickness of the flattening film which 
becomes a contact hole part from polyimide resin or acrylic resin, i.e., 2-4-micrometer thickness, etc. In 
order to form such a conductor, it is thought that a conductor will usually be formed by the sputtering 
method or the plasma-CVD method, but since thickness is thick, it is imagined easily that membrane 
formation takes long duration or film peeling arises after membrane formation in the middle of membrane 
formation. Moreover, even if membrane formation is completed normally, in order to etch this and to 
carry out patterning to the shape of a column, it is thought that etching of long duration will be required 
and it is not easy in fact. Moreover, these approaches do not have the function which shades TFT. 
[0026] On the other hand, the approach shown in JP,1-68729.A, JP,4-253028,A, or JP,8-122761,A is 
the approach of forming a light-shielding film on TFT. ... . , 

- [0027] The approach of burying a contact hole part, forming the light-shielding film by opaque resin etc. 
on TFT, and carrying out patterning of the metal layer to JP,1-68729,A by using this light-shielding film 

. as a^mask by the .metal layer, is indicated. According to this approachjialthough a contact hole part will ^ . . 
be buried by the .metal layer, this metal layer will project rather than, the- front face . of at,pixel electrode ^ • 

. conversely. It is indicated that .this metal layer has about 6000A. thickness, and if the.light-shielding film: ,v . . , 
by the still more opaque resin on this etc. is formed, becoming about 1 -micrometerlhickness finally will 
- fully -be considered. When it has the part, projected also 1 micrometer^rather thanthetfiront face of a - 
. pixel electrode, possibility .that the orientation oLa. liquid crystahmolecule wilk be ^disturbed in. the part is .^^^^a : 

i.;' :< ..^veryihigh;.. ^a-^^vi^ii'u- ..i .v^.^ .v- .^if,;. r; .^^v:r';:r..'\or.c^^^ • .i^ttt'Sf^^'/iuga. , i.... • v: 

^ :jrv : [0028]>-The approach/of forming%a light-shielding .film Jn JP,4-253028vA:bydcolomngcthei.flattening.film :by ^^ 
* L. >j- rithe^resin. on .TF«lIF*.etC::'isxindicated. Acconding toAthis . approach, atthoughvacJight-shielding .film>does not; -.yt^^iu I'-j 

.^project rather than»the front face of a pixel electrode; after colorings the .flattening. film, and forming.a : 
.J light-shielding film, opening of the contact hole cannot be carried .out, :a^pixeL electrode cannot be 

. connected to TFT, and the crevice by the contact hole . cannot be filled. Therefore, orientation of the 

. liquid crystal molecule, in a contact hole part cannot still be made good. . -c- , 

[0029] After forming in JP,8-122761,A the reflector connected to TFT, black resin is applied, and the -. 
approach of grinding black resin using abrasives is indicated until the front face of a reflector is exposed. 
According to this approach, between reflectors will.be filled with black resin. Although it is probably 
thought that a contact hole part will also be buried by black resin, since there is no detailed publication, 
about the point, it is unknown. Moreover, in order that it may be thought that the. thickness of the metal 
membrane usually formed as a reflector is 1000A - about thousands ofA although it is thought that the 
light-shielding film formed by doing in this way is the in general same thickness as a reflector and the 
black resin of thickness comparable as this thickness may shade TFT, it is unknown in whether it has 
sufficient function. 

[0030] Moreover, that to which JP,9-105953,A shades a drive circuit field top with organic black resin is 
indicated. This shades only a drive circuit field top. Therefore, the concave hollow resulting from the 
contact hole on the pixel electrode which is one of the main purposes of this invention is canceled, and 
this invention does not contribute about maintaining the orientation of a liquid crystal molecule at 
stability. 

[0031] Moreover, the method of preparing the screening electrode by ITO on the organic compound 
insulator of the field in which the drive circuit was formed is indicated by JP,6-258659.A or JP,6- 
258661, A. Although a drive circuit is protected from external electric field by this screening electrode 
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and dependability improves with it, this screening electrode does not have protection-from-light nature, 
and it does not have the function to protect a drive circuit to an extraneous light. 

[0032] This invention is made in view of the above conventional troubles, and aims at offering the active 

matrix liquid crystal display which has high contrast brightly, and its manufacture approach. 

[0033] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, the active matrix liquid 
crystal display of this invention according to claim 1 The drive circuit for driving the switching element 
for pixels and said switching element is formed on the same substrate. The flattening film which covers 
said switching element and said drive circuit, and makes a front face flat is formed, and the contact hole 
by which opening was carried out to said flattening film is minded. In the active matrix liquid crystal 
display to which said switching element and pixel electrode formed on said flattening film were 
connected electrically in a viewing area While the fields and said contact holes other than said pixel 
electrode are fill uped with a colored insulator layer, it is characterized by forming the black-ized 
transparent conductive thin film in the upper part field of said drive circuit. 

[0034] The active matrix liquid crystal indicating equipment according to claim 2 is characterized by 
forming said blackHzed transparent conductive thin film in the periphery of said viewing area in the 
. upper part field of said drive circuit, so that said viewing area may be surrounded with a wrap in the 

L active matrix. liquid crystal indicating^equipment according to claim.1:.- .c .. . - -j? > . .. . . . .. 

[0035] The active.matrix liquid crystal indicating equipment according to claim 3 is.characterized by :. ...... 

.forming lhe seal for. sticking an opposite substrate on said black-izeditransparent; conductive .thin, film in - -.-^ 
the active, matrix liquid cr^ystal indicating equipment according to claim 1 or 2:. v. . - > ri -cj c ^ . : 
c j.[0036] ^Said coloredJnsulator layer is/characterized by .being formed.s^o:that:an.-active .matrix liquid : v 
crystal indicating equipment according^to .claim.4 may touch the edge.ofisaid blackdzed transparent .. .^ 
: 1 conductive thin film-in^an active matrix liquid crystal indicating equipment'according'to.-claim.1-t^ • - . * 
[003:7] The manufacture; approach otani^active. matrix-liquid crystaL.di.splay according^to.claim*5 The .i.. - v.- 
drive-circuit for driving the.switching element for pixels and said^switching? element: is^formed;on the. 
|L ->samersubstrate.-Fprm:jthe-.fIatteningtfilm which eoyerSi said switching elementcandssaididriveacircuitf and. 7.ai\.v^ ' 
L: v-i, ; - makes affront face, flatv^ and .the icontactrholei-which carried, out opening4;t|0^.said-flatteningrfilmi:is minded ;i£'.^ 
.In the manufacture approacb.of thee active matrix liquid crystal display iwhichi; connects electrically :said.vrv . t : 
switching element and pixel electrode formed on said flattening film-,While forming said .pixel electrode in • 
the process which forms said contact hole in said flattening film, the process which forms a transparent 
- conductive thin film on said flattening film, and a viewing area The process which, carries out patterning 
of said transparent conductive thin film so that the upper part field .of said drive circuit may be covered. 
It is characterized by having the process which returns the transparent conductive thin film of the upper 
part field of said drive circuit, and the process which fills the fields and said contact holes other than 
said pixel electrode in said viewing area by the colored insulator layer. 

[0038] The manufacture approach of an active matrix liquid crystal indicating, equipment according to 
claim 6 is characterized by immersing said substrate in the electrolytic solution, impressing an electrical 
potential difference, and carrying out cathodic reduction of the transparent conductive thin film of the 
upper part field of said drive circuit in the manufacture approach of an active matrix liquid crystal 
indicating equipment according to claim 5. 

[0039] The manufacture approach of an active matrix liquid crystal indicating equipment according to 
claim 7 is characterized by irradiating the hydrogen plasma or a hydrogen ion and returning the 
transparent conductive thin film of the upper part field of said drive circuit in the manufacture approach 
of an active matrix liquid crystal indicating equipment according to claim 5. 

[0040] According to the active matrix liquid crystal indicating equipment of this invention, the drive 
circuit for driving the switching element for pixels and said switching element is formed on the same 
substrate. While the fields and contact holes other than a pixel electrode are filled with a colored 
insulator layer in a viewing area While being able to acquire a good display property, without disturbing 
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the orientation of a liquid crystal molecule by forming the black-ized transparent conductive thin film in 
the upper part field of a drive circuit, the field which becomes possible [ arranging a drive circuit under a 
seal ], and does not contribute to a display can be made smalL That is, it can avoid producing irregularity 
which loses the hollow by the contact hole and disturbs the orientation of a liquid crystal molecule at 
the same time it forms a light-shielding film on a switching element, source wiring, and gate wiring. 
Furthermore, since the black-ized transparent conductive thin film which was formed in the upper part 
field of a drive circuit has the flat front face, even if it arranges the seal for sticking an opposite 
substrate on this part, it does not interfere at all. Therefore, it becomes possible to arrange a drive 
circuit under a seal, and the field which does not contribute to a display can be made small. Moreover, 
the light-shielding film which serves as a screening electrode can be easily formed in the upper part field 
of a drive circuit. 

[0041] Furthermore, the blackHzed transparent conductive thin film can prevent film peeling of a 
colored insulator layer by forming the upper part field of a drive circuit in the periphery of a viewing area 
so that a viewing area may be surrounded with a wrap. That is, since a colored insulator layer is 
surrounded with the black-ized transparent conductive thin film which was formed in the periphery of a 
viewing area and formed in the edge of a substrate, film peeling of the colored insulator layer in the edge 
of a substrate can be prevented. . . . . ... . • 

- [0042] Furthermore, an opposite. substrate can be certainly stuck^by. forming the. :seaLfon sticking an:. 

opposite substrate on the black-ized transparent conductive thin film. That is. the adhesion.of the -seal « . . t. 
* for. sticking an opposite substrate and the active-matrix substrate with which the switching>element etc..»,'i. -.'r- 

. wasformed can be raised. That is, although the adhesion of a sealrmay produce peeling bad ron organic, » 
' -- compound insulators; such as polyimide*resin^ or. acrylic resin. oa,an.vinorganic:insulator^layer,;itihas;good.a-^.L 

: adhesion. Therefore. the;good» adhesion of an opposite substrate^and a active-matrix.substrate J& . . ^ ... 
- securable by forming a^ seal on the^ black-ized: transparent conductive-- thin film.-- - ^j- m-.-^ ...^ - • :t- 

«. • [0043] Furthermore; -the. switching element. of a . viewing area and.a. drive* circuit ;field can be certainly. v. r...:,-: i. 

. - . shaded, by. being formed:sojthat: the:.edge.iOf;.the transparent-conductive.±hin film^^ .jcitur t, 

€1. insulatorjlayer was^blacks^izedrmay.: be touchedr:Tihatvis-, since the ,col6r;ed:icisulator'layer.:isjformed alsoi?i?»oji'>j.tr 

I2i. .'.in»theiboundary .ofia^Aziewingjiarea and^a,.d^ivelcircuit 
. ; from the boundary of a viewing,area and a drive -.circuit field, and carryingjout. incidence Jtoravswi^^ . 4. 

element by direct or.the.. multiple echo.-, i.'- - _ . . . % • .-.v v.. v.. rv.L.:::i ,4^ - * 

[0044] According to the manufacture approach of the active matrix liquid crystal display of this ^ . 

i invention In the manufacture: approach of the active matrix liquid crystal display which, forms the drive 

circuit for driving the switching element for pixels, and said switching element on the same substrate 
While forming a pixel electrode in the process which forms a contact hole in the flattening film, the 
process which forms a transparent conductive thin film on the flattening film, and a viewing area The. . . 

process which carries out patterning of the transparent conductive thin film so that the upper part field 
of a drive circuit may be covered. By having the process which returns the transparent conductive. thin 
film of the upper part field of a drive circuit, and the process which fills the fields and contact holes 
other than the pixel electrode in a viewing area by the colored insulator layer While being able to acquire 
a good display property, without disturbing the orientation of a liquid crystal molecule, the field which 
becomes possible [ arranging a drive circuit under a seal ], and does not contribute to a display can be • 
made small. That is, it can avoid producing irregularity which loses the hollow by the contact hole and 
disturbs the orientation of a liquid crystal molecule at the same time it forms a light-shielding film on a 
switching element, source wiring, and gate wiring. Furthermore, since the returned transparent 
conductive thin film which is formed in the upper part field of a drive circuit has the flat front face, even 
if it arranges the seal for sticking an opposite substrate on this part, it does not interfere at all. 
Therefore, it becomes possible to arrange a drive circuit under a seal, and the field which does not 
contribute to a display can be made small. Moreover, the light-shielding film which serves as a screening 
electrode can be easily formed in the upper part field of a drive circuit. 
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[0045] Moreover, the light-shielding film which serves as a screening electrode can be easily formed in 
the upper part field of a drive circuit by immersing a substrate in the electrolytic solution, impressing an 
electrical potential difference, and carrying out cathodic reduction of the transparent conductive thin 
film of the upper part field of a drive circuit. 

[0046] Moreover, the light-shielding film which serves as a screening electrode can be easily formed in 
the upper part field of a drive circuit by irradiating the hydrogen plasma or a hydrogen ion and returning 
the transparent conductive thin film of the upper part field of a drive circuit. 
[0047] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using drawing 1 
thru/or drawing 14 . The sectional view and drawing 2 which show the active-matrix substrate with 
which drawing 1 constitutes the active matrix liquid crystal indicating equipment concerning this 
invention are the sectional view showing TFT for pixels of the active matrix liquid crystal indicating 
equipment concerning this invention. 

[0048] As shown in drawing 1 and drawing 2 , the base coat film 2 which consists of Si02 film etc. is 
formed on the substrates 1, such as glass, and the barrier layer 3 of TFT which consists of a silicon thin. . 
film on the base coat film 2 is formed in a predetermined configuration. Insulator layers, such as Si02 
film, are formed on a barrier layer 3, and gate dielectric film 4 is formed. On gate. dielectric film 4. the 
gateelectrodeS-which consists .of. .metallic materials, such as aluminum, .is formed, at a predeterminedi^i.^ » -i. . 
i. configuration. The source field and the drain vfield:6 . which pouredJn impurity..ioni.andthe channekfield 7 . .-..- 
which is not pouring-impurity ion.into:thea.field:of the lower part of the.gate electrojde 5 are formed^atrar... 
barrier layer-3. • » .^^^^^^^ . : - , . 

tX0049l-Theni an insulator layertis.formedJn: the: whole .surface and.an-interlayer insulation film 8 is>L'-., -oa.^^ i•,. ^^^ 
formed. Opening of the contact hole 9»isk carried out to the upper. interlayerJnsulation film 8 and .the 
gate dielectric film 4-of a source field and the -drain field 6, the source electrode- 1 0-.and.-:the:.dram - r - --v 
electrode 11 which consist of metallic .materials, .such as aluminum.:are3formed, and.it. connects.with.ai.^u:»:^/ 

% sourceifieldand the-drain field:6. v-i^^;::w?^^Ci.Tt-nTt v ; ';:;t>x.n ::'>6io .^..^j it 

- [OOSOjiThen. polyimide resjn.. or.aerylic^resiniisi^applied^to: the .whple;5SurfaGev^andvthe:flattening film :,1i2. is* i:';tt^:is:n 
liiformediJn it.-.Opening of: the: contact;hole::13 'Jsicacried. out to thejflattening..film(di2/^and» transparent. hiiAr:^.^ m 
conductive thin films, such as ITO,^are formed so that it may connecfe with the drain electrode 11 . c ir.c"*vv^^o.- . 
electrically. And the mask by the resist is formed on transparent conductive thin films, such as ITO, . c-!^' - 
patterning of the transparent conductive thin films, such as ITO. is carried out to a predetermined .* 
configuration, and the pixel electrode 16 is formed. Then, the field>in which the pixel electrode 16 of: the 

fiattening film 12 is not formed in this, condition is investigated by etching, and. a crevice 17 is formed 

[0051] Next, black resin is applied to the whole surface and a contact hole 13 and a crevice 17 are filled 
with black resin. And a light-shielding film 19 is formed on TFT by .carrying out etchback of the whole . 
surface and exposing the front face of the pixel electrode 1 6. The TFT top of this invention is a field 
which includes the channel field 7 at least,. and although the gate electrode 5 or the source electrode 10. 
is included in a field, it does not interfere. 

[0052] On TFT which constitutes the drive circuit 24, the screening electrode 1 5 which consists of 
transparent conductive thin films, such as ITO with low permeability, is formed. 
[0053] Although not illustrated, after forming the orientation film in the whole surface after this and 
performing orientation processing, liquid crystal is poured in for the opposite substrate in which the 
color filter, the counterelectrode. etc. were formed, between lamination and both substrates, and an 
active matrix liquid crystal display is completed. 

[0054] Since it is the configuration of having a light-shielding film 19 on TFT25 for pixels, and having a . 
screening electrode 15 on TFT which constitutes the drive circuit 24 while burying the concave hollow 
part which originates in a contact hole 13 with black resin according to this invention, the adhesion of 
the seal for not producing irregularity which disturbs the orientation of a liquid crystal molecule on the 
front face of the pixel electrode 1 6, and sticking an opposite substrate is maintainable good. Moreover, a 
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screening electrode 1 5 plays the role of shielding which protects the drive circuit 24 from external 
electric field, and a role of a light-shielding film. 

[0055] Moreover, it can manufacture simple, is not necessary to use the special approach which was not 
in the conventional active matrix liquid crystal indicating equipment or the production process of TFT, 
and has the advantage which can be manufactured using the conventional manufacturing installation as 
it is by combining effectively the membrane formation approach and the etching approach which are 
used in order to face this invention manufacturing the active matrix liquid crystal indicating equipment of 
such a configuration and to manufacture the conventional active matrix liquid crystal indicating 
equipment or TFT. 

[0056] (Gestalt 1 of operation) The detail of the manufacture approach of the active matrix liquid crystal 
display concerning this invention is explained using drawing 3 thru/or drawing 8 . The sectional view 
showing the production process of the active matrix liquid crystal display concerning the gestalt 1 of 
operation in drawing 3 , the sectional view in which drawing 4 shows a continuation of drawing 3 , the 
sectional view in which drawing 5 shows a continuation of drawing 4 , the active-matrix substrate **** 
top view where drawing 6 constitutes the active matrix liquid crystal display concerning the gestalt 1 of 
operation, the explanatory view showing light transmittance [ in / in drawing 7 / the wavelength of the 
light field of ITO reduction. before and after reduction ], and drawing 8 are. the sectional views explaining 

. the incidence of the light from the ^gap of a light-shielding film. In laddition. « drawing .3 thru/ or .drawing .5 ^ i- 
are.the sectionaLviews in the A-A line of drawing 6 :-, and details, such as XFT,/rare omitting in drawing 6 ^ 

*[0057] As. shown in drawing' 3 (a), it produces by the approach of common -knowledge of TFT,on... .jl 

•substrates, such as a glass substrate. The production approach Jsfasffollows ini general. 

. [0058] -Firsti -the .base, coat-filmr which -consists of .Si02 film etc. Jslformedf by dhe sputteringcmethod or . . . 

-the plasma-CVD ^method, on a substrate. Next; a polycrystalline silicon-thin film. or an-.amorphous silicon 
thin film- is formed in about 30^50nm thickness, and-in . the case of an-amorphous silicon thin-film, it- -^i 
:polycrystaHzes.by irradiating .laser- light from, the upper part, it carries out patterning.tO;tia ;;• - • . i-. 

: predetermined configuration, and let it be the barrier layer of TFT.^u^ct^^iJ ir.^^v, >ni*>yv^i:^.;: ... . 
[0059.]^Subsequently,'-insulatorrlayers..sueh?;asuS 

film.:is^formed,.and>the^:€ate>ele.ctrbde whicht consists of metallicumatema^ 

gate dielectric film istfoKmed. on a barrier .layer at a predetermined. configuration. 

[0060] Subsequently.it.heat-treats for activating the. impurity ipn.whi.ch:^poured.impurity'ion into the.. 
barrier layer by having used the gate electrode as the mask, and. was poured into it after that, and a 
source field and a drain field are formed. The. channel field which is^not pouring in impurity. ion is formed 
in the field of the lower part of a gate electrode - . 

[0061] Then, Si02 or the SiNX film is formed in the whole surface, and an interlayer insulation film is 
formed. And opening of the contact hole is carried out to the interlayer insulation film and gate dielectric 
film above a source field and a drain field, the source electrode and drain electrode which consist of 
metallic materials, such; as aluminum, are formed, and it connects with a source field^and a drain field. 
Thus, TFT which constitutes TFT25 for pixels and the drive circuit 24 is manufactured.. 
[0062] With the gestalt of this operation, although the coplanar mold TFT was explained, even if it is the 
reverse stagger mold TFT. it does not interfere. 

[0063] Then, polyimide resin or acrylic resin is applied to the whole surface, and the flattening film is 
formed in it. With the gestalt of this operation, using OPUTOMA SS (Japan Synthetic Rubber Co., Ltd. 
make) as flattening film, spreading formation is carried out so that it may become the thickness of 2 
micrometers by 2-4 micrometers, for example, max. In addition, the ingredient used as flattening film is 
an example, and even if it uses other equivalent ingredients, it does not interfere. 

[0064] Next, opening of the contact hole is carried out to the upper flattening film of a drain electrode. 
The dry etching by oxygen gas can be used for opening of a contact hole. With the gestalt of this 
operation, it etches on condition that oxygen gas flow rate 400sccm, high-frequency power 600W, and 
gas pressure 20mTorr, and a contact hole is formed. 
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[0065] Then, patterning of the transparent conductive thin films, such as ITO. is formed and carried out, 
and the predetermined pixel electrode 16 and the predetermined seal electrode 15 of a configuration are 
formed. And a photoresist 14 is formed in a viewing area. 

[0066] Next, as shown in drawing 3 (b), the front face or the whole of a screening electrode 15 is made 
to return, and it black-izes. By returning the oxide of In and Sn, the metal particle of In and Sn deposits 
and black-ization of a screening electrode 15 is black-ized, when a screening electrode 15 is ITO. 
[0067] In order to return a screening electrode 15, there is the approach of heating at 250-300 degrees 
C in N2 gas ambient atmosphere. However, in order to require heating of about 1 hour according to this 
approach, the hydrogen (H+) plasma or hydrogen (H+) ion is irradiated, and a screening electrode 15 is 
made to return with the gestalt of this operation. As conditions, when using the hydrogen plasma, 
hydrogen plasma concentration is 107~1012-/cm3. and 10 seconds - about 15 minutes of irradiation 
time are desirable. When using a hydrogen ion, the dose of 2 of a hydrogen ion is desirable 101 2-1 01 8cm. 
A screening electrode 15 is made to return with the gestalt of this operation by performing a hydrogen 
plasma exposure for 10 minutes at the substrate temperature of 200, degrees C. 

[0068] The light transmittance in the wavelength of the light field (390-77i0nm) of ITO reduction before 
and after reduction is shown in drawing 7 . The thickness of ITO at this time is lOOnm. 
[0069] As shown in drawing 7 , the light transmittance after reduction shows 50% or less of value in., 
general in: the full wave Jength field, rln^addition, in the. case of the hydrogen :plasma,'.it is. possible by ^ : * . . 
changing^ concentration, irradiation, time, or isubstrate temperature ito.cpntroMhe thickness'.of: the ipart, 
returned.rMoreover.Jnjthe case of a hydrogen ion, it Js possible by changing aidose to control the > r ■ ,* . . .. 
thickness^of the part returned similarly. That is, it can perform making light. transmittance still lower - : ^.l > 
easily by . controlling. the: thickness, of; the-part returned. . t . . :»ii/.v' .^y. i.'i^r>'>:'.:^::t-e,.^..c^^.^^^^^^^ 
[00701 BlackHzation . as used in the.field.of [ here ] the gestalt of.this;operationiis*not necessarily the > .^^^t . . , 
perfect. thing. become black: 'Usually-,-fixed effectiveness can be. done>:sOvif itr.is~thevfilm.which-has?light^.-r..--.:- - . 
transmittance lower than.the light. transmittance (it is 90 - 80% in.ta::light.Jleld)iof. the transparent, . - . 
conductive thin film used. for a liquid crystal display etc. Therefot:e,viin. tbis?specification,;it wilbbe;called.v>r-;v: u:. 
:black-Jzation alsoi^including^theatransparient^ conductive thin fil^ 

transparent :conductive^thinEfilms^iSuch:?asiIIIlQr:areinot so precisenand^since>they^arefcColumnarli.» r^i<5rtva^^ 
structures,'irregularity.that .a front face is ^not flat and detailed is.formed,^and*:theyvfeeL rough; ?Therebyi .b-cr. . 
the.effec.tiveness^that light-is scattered .about is acquired. i<:t^/:i^^^.,^'i':^.z.-':;\-t-^-:z-'^- : n-^i.. \.'.^k: * 

[0071] Next, as shown in drawing 4 (c), a crevice 17 is formed in the field except the. pixel electrode 16 
and the screening electrode 15 having been formed, i.e., the field which the^flattening.film; 12 has. . ^. u • . 
exposed, by the approach of having formed the contact hole, and the. same approach. At this process, 
since the pixel electrode 16 and a screening electrode 15 are hardly etched, the pixel electrode 16 and. a 
screening electrode 15 can be used as a mask. Moreover, at this process, the crevice 1 7 was formed so 
that it might become about 1 of the thickness of the fiattening film 12 / two to 2/3, but even if it 
removes all, it does not interfere. In. addition, the ingredient used as fiattening film 1 2 at this process «is- v 
an example, and even if it uses other equivalent ingredients, it does not interfere. 

[0072] Next, as shown in drawing 4 (d), black resin 18 is applied to the whole surface. Black resin 18 is 
good at the thickness of extent which makes flat the level difference by the contact hole 13 and the 
crevice 17. With the gestalt of this operation, using the color mosaic CK^the Fuji hunt company make) 
as black resin 18. spreading formation is carried out so that it may become the thickness of 1-2 
micrometers, for example, 1 micrometer. At this process, although it is most desirable to use black resin 
18, the effectiveness of extent of having also used near colored resin black instead of black resin 18 can 
be acquired. 

[0073] Next, as shown in drawing 5 (e). the whole surface of black resin is etched, the front face of a 
screening electrode 15 and the pixel electrode 16 is exposed, and a light-shielding film 19 is formed. The 
whole surface is etched at this process, without using masks, such as a photoresist. This is called the 
etchback process. The dry etching by the above-mentioned oxygen gas is used for etching. While the 
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crevice which originates in a contact hole according to this process is filled with a light-shielding film 19, 
a light-shielding film 1 9 is formed in the upper part field of TFT25 for pixels. 

[0074] With the gestalt of this operation, the flattening film is removed two to about [ per /] 2/3 in the 
direction of thicl^ness. That is, since a crevice with a depth of about 1-1.4 micrometers is formed in the 
flattening film and the crevice is filled with black resin, sufficient thickness for black resin to function as 
a light-shielding film 19 is securable. 

[0075] At this time, as shown in drawing 6 , the screening electrode 1 5 is formed so that a viewing area 
26 may be surrounded. In addition, in drawing 6 , 24 shows a drive circuit and 25 shows TFT for pixels. 
[0076] Thus, since the viewing area 26 is surrounded with the screening electrode 15, a light-shielding 
film is not formed in the edge of a substrate, therefore, the edge of the substrate at the time of dividing 
from one substrate to two or more active-matrix substrates — film peeling prevention can be carried 
out. This can be prevented, although we are further anxious about film peeling since difficulty is in 
adhesion especially when the laminating of the organic compound insulator is carried out. 
[0077] Although not illustrated, after forming the orientation film in .the whole. surface after this and 
performing orientation processing, liquid crystal is poured in for the opposite substrate in which the 
color filter, the countereiectrode, etc. were formed, between lamination and both. substrates, and an 
. active matrix liquid crystal display is completed. : . . , , 

[0078]^While the- level difference ^resulting, from, a* contact hole i& buried by.^theilight-shielding.film 
-according to the gestalt of this operation*, it is formed so that a light-.shieldingifilm.may touch the upper - * 
part field of TFT. for.pixels at the.edge of^a screening electrode. Moreover; since therblack-izedr- ~ . - : y - 5 -.; . 
screening electrode is formed;in:the upper, part .field of a drive circuit, it can prevent deteriorating by^the •.c ^r'? 
:.Uight in which the-property^of-TFX which constitutes, a^drive circujticarries out incidence from the : r..: 

outside. " i> -J^* r« . r-Jui. * ^,.-**i.C ..t > u.- ,^ . M\ i,. c. . ^ ' . . 

.--[0079] When a gap'^exists between light-shielding* films, as shown-in- drawing 8 jrlight will carry^out- • * - . • - 
.-incidence from: betweenrlight-shielding films t19, and degradation of :the property :of -TFT'274:will: be caused, t n-v 
. With.the gestalt of this Lopenation,nsineeia .gapjdoesrnot exist between :light-shielding;films;ieffeGtivenessa y^^^ 
'ii^^of protection fromtlight5^can.beRmadeJnto the=™axirnum: : . . j»cxtW<>r.aa:i.\e: /. imu:i^>^'iV^:^CBir:c2i^^:i^s::M^^ 
ai[0080] .(Gestalt^'2 .ofa:operation)ofinhe ^detail of'^he. manufacture approach.:ofi other/:acti VjesmatriXviiquidi:; t. isran- 
. crystal displays: concerningithis tinvention is* explained using drawing .9 thru/or .drawing ^1;i4 '\> The sectional. :<j v. -. 
J view showing the production process of the active matrix liquid crystal rdispl.ay concerningrthe gestalt .2 : 
of operation in. drawing >9 , the sectional view in which drawing 10 shows a continuation of drawing 9 , the 
sectional view in which drawing: 1 1 shows. a continuation of drawing 10 , the: conceptual diagram drawing . 
12 explains the approach of .cathodic reduction to be. the top view showing the active-matrix substrate • . . 
with which drawing 1 3 constitutes the active matrix liquid crystal display concerning the gestalt 2 of 
operation, and drawing. 14 are the sectional views showing the active matrix liquid crystal display — 
concerning the gestalt 2 of operation. . . 

[0081] As shown in drawing .9 (a), it produces by .-the approach of common knowledge of TFT on 
substrates, such as a glass substrate. Since the manufacture approach of TFT is the same as that of 
the gestalt 1 of operation, detailed explanation is omitted. With the gestalt of this operation, although the 
coplanar mold TFT is explained, even if it is the reverse stagger mold TFT. it does not interfere. 
[0082] After forming TFT of a viewing area and a drive circuit field, polyimide resin or acrylic resin is ' 
applied to the whole surface, and the flattening film is formed in it. With the gestalt of this operation, 
OPUTOMA SS (Japan Synthetic Rubber Co., Ltd. make) is used for the flattening film, and spreading 
formation is carried out so that it may become the thickness of 2 micrometers by 2-4 micrometers, for 
example, max.. 

[0083] Next, opening of the contact hole is carried out to the upper flattening film of a drain electrode. 
The dry etching by oxygen gas can be used for opening of a contact hole. With the gestalt of this 
operation, it etches on condition that oxygen gas flow rate 400sccm, high-frequency power 600W, and 
gas pressure 20mTorr, and a contact hole is formed. 
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[0084] Then, transparent conductive thin films, such as ITO. are formed, patterning is carried out using 
the mask by the photoresist, and the pixel electrode 16 is formed for the screening electrode 15 of a 
predetermined configuration on TFT25 for pixels of a viewing area on TFT which constitutes the drive 
circuit 24. 

[0085] Next, as shown in drawing 9 (b), a crevice 17 is formed in the field in which the pixel electrode 16 
and the screening electrode 15 are not formed, i.e., the field which the flattening film 12 has exposed, by 
the approach of having formed the contact hole, and the same approach. At this process, a crevice 1 7 is 
formed so that it may become about 1 of the thickness of the flattening film 12 / two to 2/3. 
Consequently, in a viewing area, only an amount predetermined in the flattening film 12 between the 
pixel electrodes 16 to the direction of thickness is removed, and a crevice 17 is formed. In a drive circuit 
field, since the screening electrode 15 by the same ingredient as the pixel electrode 16 is formed, the 
flattening film 12 is not removed. In'addition, the ingredient used as flattening film 12 at this process is . 
an example, and even if it uses other equivalent ingredients, it does, not interfere. 

[0086] Next, cathodic reduction of the screening electrode 15 is carried out, and it is made to black-ize 
in the electrolytic solution containing a hydrogen ion, as shown in drawing 10 (c). At this process, as o i 

shown in drawing 12 , a substrate 1 is immersed into the electrolytic solution 20 which contains a 
. hydrogen ion in a container, for example, a hydrochloric-acid water: solution, (4% of concentration), a » j 

stainless plate 21. Js used for an: anode.platev? and- the electrical potential difference, of 25V is impressed...^ 
for 5 - 10 seconds. In addition, this is:what showed an example and -the. class . or. concentration of a . r .r, -f^i . 
water solution is not limited to this. Moreover; naturally the electrical potential :diffference or electrical- u Vv ;: : f 
' potential-difference impression time amount which , wilh be impresseduf Ihe class-or concentration, of a^^^. i vj. : ;5 

» . ^ ' water.solution changes also, changes.. Thus-by. making a screeningcelectnode.15vblack-izev the. film which,.?, i % 
has protection-fromHight nature, is constituted. • . /i.^. j ; -u.. : - . , • w. ^-:.* .v...^ 

r . -[0087] Next, as shown in drawing 40 (d), black-resin 1 8 is applied to-the: whole: surface.: Black resjn.'18':is 

• -goodtatthe thickness of extent which makes -flat the level difference. by: the crevice tl 7 formed in^the' i:. :v-><*oc: 

b; ^ ' contact hole 13 and^-the. upper; partifield;pf *TFiT.'iWithcthe gestaltjioft.this ;operation,'iusing^thereolorv^iam 07! 

c. i ' mosaicuCK (the .Fuji, hunt company^make)ias:black^resin 1 8,-spreadingd^ormation^isjcarried^^ 

^11 or/ ^ ^ mayvbecomerthe .thicknessLof ^ -2cmicrometers^^^^^^ example, 1 miGr;ometer2tfAt thlsipi?OGessjt although it^'C^ 
: • is most desirable to use. black resin 18,^:it'is>expectable to acquire the reffectiveness of extent ofthavingt 
also used near-colored resin black instead of black resin 18. '-r: : v r : :/ * - »• U: ivv ^-r*-^ 

[0088] Next, as shown in drawing 1 1 (e), the whole surface of black resin is etched and the front face of : 
the pixel electrode 16 is exposed. The. whole surface^ is etched at this process, without using masks, . .•: . :>;7 o\ 
such as a photoresist. This is called the. etchback process. The dry etching by the above-mentioned.. . 
oxygen gas is used for etching. While the level difference which originates in. a contact hole 13 according 
to this process is buried by the light-shielding film 19, the light-shielding film 1 9 by resin is formed in the 
upper part field of TFT. 

[0089] Although not illustrated,. after forming the orientation film in^the whole surface after this and . 
performing orientation processing, liquid crystal is poured in for the opposite substrate in which the 
color filter, the counterelectrode, etc. were formed, between lamination and both substrates, and an 
active matrix liquid crystal display is completed. 

[0090] According to the gestalt of this operation, as shown in drawing 1 3 , by the viewing area, the light- 
shielding film by the screening electrode 15 which consists of a transparent conductive thin film black- 
ized throughout the is formed in the field in which the light-shielding film 19 by the black resin into parts 
other than pixel electrode 1 6 is formed in, and the drive circuit 24 is formed. In addition, in drawing 1 3 , 
TFT25 for pixels, TFT which constitutes the drive circuit 24, and wiring are omitting the details. 
[0091] Thus, while the level difference resulting from a contact hole is buried by the light-shielding film, 
the light-shielding film by resin is formed in the upper part field of TFT for pixels, and the light-shielding 
film by the black-ized screening electrode is formed in a drive circuit field. For this reason, the property 
of TFT which constitutes a drive circuit can prevent deteriorating by the light which carries out 
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incidence from the outside. Furthermore, since only a screening-electrode part can be alternatively 
black-ized by carrying out cathodic reduction in the electrolytic solution containing a hydrogen ion in 
case a screening electrode is returned, a production process can be shortened compared with the 
gestalt of other operations. 

[0092] Moreover, as shown in drawing 14 , since it is formed evenly, even if the front face of a screening 
electrode 15 arranges the seal 23 for sticking the opposite substrate 22 on a screening electrode 15, it 
is completely convenient [ the blackHzed screening electrode 1 5 is formed in the upper part field of the 
drive circuit 24, and / a front face ]. Furthermore, since the flattening film 12 with which a seal 23 
consists of direct organic resin film is not touched, poor lamination does not occur. 
[0093] Thus, by arranging the drive circuit 24 under a seal 23, it becomes possible to make smaller the 
field which does not contribute to a display, and the miniaturization of an active matrix liquid crystal 
display can be realized. In addition, in drawing 14 R> 4, TFT25 for pixels, the drive circuit 24, and wiring 
are omitting the details. 
[0094] 

[Effect of the Invention] According to the active matrix liquid crystal display of this invention,, like the 
above explanation While the drive circuit for driving the switching element for pixels and said switching 
element is formed on the same substrate and the fields and contact holes other than a pixel electrode 
are filled with a colored insulator.layer in a viewing! area While being;able tO:acquire.ra good display-. * ^ ^ 

u property, without disturbing the orientation of a liquid crystal molecule by. forming .the. blackHzed . 
transparent conductive thin film in the upper, part afield: of a drive^eircuit,-the-field-which does not. 

. . contribute ito a display can be made small by arranging-a drive circuit under a.seali Moreover; the light- ^ . v-. 

^ shielding film whichiserves'iasja screening electrode can be easily iformedfin.the upper part:field^of;aH - t^ .a 
..drive circuit. » ; j . u>' c . • 

[0095]rFurthermore, the. black-ized' transparent. conductive thin film, can prevent film peeling of a - vr-. r -^^v:- 
-colored insulator layer, by forming the- upper part field: of a drive .circuit in'the periphery of a. viewing, area . -f^ 
' so ithat a viewing area^may be surrounded ^with?atAvrap. : ; : ^o iiJ^\?/r .li^Kh^ r^^^^^ ■.^.cux^,%^::.:^ 

. [0096] F.urtherrnorer^ani.oppositei substrate.«can:be; certainly stuckibyJ forming? thefeseak^orevStiekingian.:^ .ic^.v: 
opposite*substratet£onrth0^blaek-ized-^transpareht -conductive •thin?filra^je.£fi;0^ij?/vj ^jfi^s^ 

. [0097] Furthermore, theiiswitching element . of a viewing area and. a:drive cipcuit field can :be certainly. * » -* 
shaded by being formed so that the edge of the transparent conductive thin- film with which the colored 
insulator layer was black-ized may be touched. . . : 

: [0098] Accordingto the manufacture approach of :the active matrix liquid crystal display of this . *: 

invention In the manufacture approach of the active matrix liquid crystal display which forms the drive 
circuit for driving the switching element for pixels, and said switching element on the same substrate 
While forming a pixel electrode in the process which forms a contact hole in the flattening film, the 
process which forms a transparent conductive thin film on the flattening film, and a viewing area The 
process which carries out patterning of the transparent conductive thin film so that* the upper part field 
of a drive circuit may be covered. By having the process which returns the transparent conductive thin 
film of the upper part field of a drive circuit, and the process which fills the fields and contact holes 
other than the pixel electrode in a vievying area by the colored insulator layer While being able to acquire 
a good display property, without disturbing the orientation of a liquid crystal molecule, the field which 
does not contribute to a display can be made small by arranging a drive circuit under a seal. Moreover, 
the light-shielding film which serves as a screening electrode can be easily formed in the upper part field 
of a drive circuit. 

[0099] Moreover, the light-shielding film which serves as a screening electrode can be easily formed in 
the upper part field of a drive circuit by immersing a substrate in the electrolytic solution, impressing an 
electrical potential difference, and carrying out cathodic reduction of the transparent conductive thin 
film of the upper part field of a drive circuit. 

[0100] Moreover, the light-shielding film which serves as a screening electrode can be easily formed in 
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the upper part field of a drive circuit by irradiating the hydrogen plasma or a hydrogen ion and returning 
the transparent conductive thin film of the upper part field of a drive circuit. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. : ; 



DESCRIPTION OF DRAWINGS . 



[Brief Description of-the Drawings] . - . . c: tu.:,t -^r-^ : it, * . 

[Drawing 1] > It is the sectional view showing the active-matrix substrate, which -constitutes the active* 
- matrix liquid crystal indicating equipment concerning this invention.- 7^1^^': ci'^tJ j^ - ■/--'y''' .-^ 
. EDrawin& 2] It is the sectional view -showing TFT for-pixels of the active *matrix^liquidrcry,stahdisplay ::.,v viu»r;:. , 
concerning this invention. , . .^^-^ .n*:, s 

[Drawing 3] "(a). 'And (b) is the-;sectional- view- showing the productioa'prqcess' of 'the active matrix^liquidv-r-..-. » ^ 
.♦crystal:display.concerning the gestalt^ilv of operation- ^ ..r . i.v.^j.ti:tn:>.-^ . . - rtt. -> i* ; f:.^ 
[Drawing 4] (c) And.(d):is the/sectional viewcshowing a xontinuation'of- drawing 3, ;. c vjve^.:3t/:..c:.<: .v..vr, 

CDrawingj5^ of drawing-::4 bir^^e j jsi>xti^^^ $'&oziC'^y^''^A^J:r^ .B^m^viC:^: h^u 

>. [Drawingi6] vIt is the?activenmatrix 'substrate top . view which' constituteis the^'actiyevmat^ixiliquid;'::^■;T:!3!le -^- 
crystal indicating equipment concerning the^-.gestalt 1'of operation^ > : vVi*:r •.'\^v : •^c^^^ jis-'- i. ^'iV-^.t'^:*' 

[Drawing 7] It is the. explanatory view showing the light transmittance in the: wavelength-of the light field . v : 
of ITO reduction before and after reduction. 

[Drawing 8] It is a sectional view explaining, the incidence of the light from -the gap of a light-shielding - 
film. ' . 

[Drawing 9] (a) And (b) is the sectional view showing the production process of the active matrix liquid 
crystal display concerning the gestalt 2 of operation. 

[Drawing 10] (c) And (d) is the sectional view showing a continuation of drawing 9 . 

[Drawing 1 1] (e) is the sectional view showing a continuation of drawing 10 . - * . 

[Drawing 12] It is a conceptual diagram explaining the approach of cathodic reduction. 
[Drawing 13] It is the top view showing the active-matrix substrate which constitutes the active matrix 
liquid crystal indicating equipment concerning the gestalt 2 of operation. 

[Drawing 14] It is the sectional view showing the active matrix liquid crystal display concerning the 
gestalt 2 of operation. 

[Drawing 15] It is a sectional view explaining pixel-on PASSHI structure. 

[Drawing 16] It is a sectional view explaining the flattening technique of the conventional pixel electrode. 
[Drawing 1 7] It is a sectional view explaining the black matrix formed on the conventional TFT. 
[Drawing 1 8] It is the sectional view showing the conventional active matrix liquid crystal display. 
[Description of Notations] 

1 Substrate 

2 Base Coat Film 



-15- 



3 Barrier Layer 

4 Gate Dielectric Film 

5 Gate Electrode 

6 Source Field and Drain Field 

7 Channel Field 

8 Interlayer Insulation Film 

9 1 3 Contact hole 

10 Source Electrode 

1 1 Drain Electrode 

12 Flattening Film 

1 4 Photoresist 

15 Screening Electrode 

16 Pixel Electrode 

1 7 Crevice 

18 Black Resin 

19 Light-shielding Film 

20 Electrolytic Solution - / . . . 
. 21 Stainless Plate . . ; ■ : . — . - : 

22 Opposite Substrate ' : < . • . 

23 Seal ^ ; •t^.'^ ^ - . .rv •:. . • • .... . -i-:. - -.^-^ ■ . ■ . 
. 24 Drive Circuit . * - . : . \ . , ^ r . . 

' 25:TFT for Pixels fvv.^vr>- I. u.k r . '^a' ^ tx^.. : ■ .v. J ... . • r'-..:; 

26 Viewing Area - . ' -"^ 

51 TFT . f : . • - : . . .r V 

52 Substrate •> ^:;:ivn:, ML. .4.-^ ... - • ;'o;:x-: ox^h -i . * • ... 
v;53'"Flattening.'Filmi^^^^^^*a. v. ':^:>K>i::'r: :^'::\tv^y^ I'l^^ty^rir-^ , ■ - ':^^ :.^;^<':e \:v\^ r-iV\^v ■ .vo; ? ::. . r, \ :. : . .- 
•>54 Contact Hole:i< iS;;:;!^^^^^ i.;'3^s.i;: j; vA?o.t:r;i;L n^^^iti^ ». r- v ^ :\v. 

55 Drain Electrode ..i '* v ^ = - • : : 

56 Pixel Electrode v ^ ..:* , .rv- . v"^ / : . - 

57 Source Electrode 

58 Liquid Crystal Layer * : : ' . . . 

59 Conductor 

60 Black Matrix 

61 Drive Circuit 

62 TFT for Pixels - 

63 Light-shielding Film 

64 Screening Electrode 

65 Opposite Substrate 

66 Seal 
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